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However, tbis method cantnot be used in 

S?{2^S*T^ P*?^ techniques because 
sw^Wc thennopJastJic copy material is not 
g^raily avaolable. An alternative was 
I>ncH)Osed of incoiporating in a toner a 
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and which substance when raollcn acts j 
a solvent for the binder, and subjecting t^ 
oner ^age to a high frequency clicOric fiel 
to melt the substance whereby to dissoh 
the bindtsr to enable the binder to bind th 
»>iffment to a substrate. 
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40 ^J^^'^P comprising various thermoplastic 
40 materials and carbon black or oilier pigments 
are currently commenciaily availaHc. but it is 
difficuU to fix a loner, for example, having a 
dielectric loss factor lO^o times that of 
polystyrene by means of a Iwgh frequency 
45 electnc fi^d without the use of a high 
frequency having an electric field strenlh 
which could be generated only by a vwv 
costly and powerful apparatus. 
A proposal has also been made to add to 
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that erf the binder in the toner. 1 ne suosuwv 
is sotid at room temperature but has 
mdtmg point lower than the softening 0 
jaTbopisatton temperature of the substrate ii 
the form of a copy sheet. Furthermore th 
substance in its molten state acts as a solven 
for the binder in the toner 

According to DIN 53,453, the dielectric 
loss factor (power factor x dielectri. 
constant) of polystyrene is about 3 X 10- 
while that of acctaniJide is extremely high 
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(71) We, Kabushiki Kaisha Ricoh, a 
Japanese body corporate of 3-6 1-Chomc, 
Na^ Magpme, Ohta-Ku, Tokyo. Japan, do 
heretoy declare the invcrttron, for which we 
pray that a patent may be gtamed to us. and 
the method by which it is to be performed, 
to be paitictilariy described in and by the 
foHowu^ statement:— 

The presenrt mvemtion relates to im- 
provements in eiectrophotogtaphic printing 
processes. ^ 



die toner an inorganic substance which can 
be reE^tly heated by a h^h frequency fidd so 
tliat the heat that it generates wffl melt the 
tnennoplastic binder in the toner. However, 
this method wiH not necessarily bring aboiJt 
better results all the time. For example, it 
may be possible to combine ligbt-cofoured 
pigmeat with the inorganic substance of the 
above, but it is extremely 
difficutt to do so in practice be^se the 
above inor^nic substance has its own 



substrate, a method has been proposed for 
applying toner to the foH body bearing an 
eleotrostalic latent image during or after the 
heatmg of the foil in a big^i-fiiquency field 
thereby resulting in a toner image which has 
peoetoated the fused or softened foil substrate 
airi tiius has become fixed in the substrate. 

However, this method canoot be used in 
com^tional piMng tedmiques because 
suttaWe thamoiriastdc copy material is not 
gently available. An " 
proposed ijf-ipcon 



ic rfiattfrnl. It waslound, how- 
it substantially all thermoplastic 



therm 
ever, 

mato-ials have tow didectric loss factors and 
therefore do not readily lend themselves to 
heatmg by hig^i frequency electric fields. 
For example, in 4he case of polystyrcne it is 
alm<^ unpossible to raise its temperature 
to the nec^sary leved with the micix>wave 
ficatang tedmiques currently avaifabJe It 
was found difficult or unpossiWe to raise the 
tompeiatures of the toner partides from 20°C 
^l^*" '"^^'ig or softening point at about 

Toners comprising various thermoplastic 
madormls and carbon black or o(i>her pgrnemts 
are curremiy commercially availaMe. but it is 
OifBcult to fix a toner, for example, having a 
dielectric loss factor 10" times that of 
polystyrene by means of a 1^ frequency 
deotric field without the use of a hi^ 
frequency having an electric field strength 
which could be generated only by a very 
cosdy and powerful apparatus. 

A EMoposal has also been made to add to 

[Price 



The present invention provides an dec- 
ttophotographic printing process, comprising 
the steps of fonnii^ a toner image on a 
s-ubstrate with a toner comprising a pigment, 
a thermoplastic binder and a substance 
having a dielectric loss factor substan^ly 
higier than that of die pagment and binder 
and which substajice when moften acts as 
a solvent for the hinder, and subjecting the 

T- ipage to a high frequency dectric field 

dternativejra§_to mdt the «ib^ i/hereby todisilve 
Mo ^ton^ a the hinder to enable the Innder to bind the 



pigment to a substrate. 

In carrying out the toner fixing step, the 
copy material is plaoed within a cavity or 
hollow resonator which is tuned to the high 
frequency used and which las a configur- 
atjon appropriate to the shape of the 
substrate on which the loner is to be fixed. 
The toner to be used may have a partide 
size ranging from 0.5 to 30/i. the bulk 
thereof bemg preferably about 2;t. As already 
aated. the Doner contains in addition to 
pigment a substance or compound having a 
chdectric loss factor coiKiderably higher t&n 
that of the binder in ohc toner. The substance 
is sohd at room temperature but has a 
mdtmg point tower than the softening or 
carijoaasatton temperature of the substrate in 
the form of a cogy sheet. Furthermore the 
substance in its molten state acts as a solvent 
for the binder in the toner. 

According to DIN 53.453. the dielectric 
loss factor (power factor x dielccuic 
constam) of polystyrene is about 3 X 10-* 
while that of acetamlide is extremdy high 
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Mo lien acetanilide is moreover a st)lvcnt for 
polystyrene. When aceianilide is included in 
a toner coniaimng a pigment and binder of 
polystyrene, the Toner will be melted by a 
5 high frequency field having a strength much 
lower than that which would be acquired to 
melt a toner having no added acetanih'de. 

As a binder "for the toner pigment, 
mcthacrylatc polymers or methacrylatc- 
10 styrcnc copolymers may be used instead 
of polystyrene. Instead of acetanilide. 
ir-naphthol. 0 - acet - toluidide. 4-nitro- 
dipheny], 2-naphthyIamine or mixtures 
thereof may be used. Properties com- 
15 mon to all of the compounds described 
above as alternatives to acetanilide are (a) 
that they have dielectric loss factors consider- 
ably higher than that of the methacrylate- 
styrene copolymer and thai of polystyrcnc: 
20 (b) ihcy arc solid at room temperature: and 
(c) in the molten state, they are solvents for 
the binder in the toner. 

The cavity resonator is tuned to resonance 
at the high-frequency used for fixing. That is, 
25 the resonator is tuned by known means when 
the copy material bearing the toner in use is 
placed within the resona-tor. Tiie toner image 
can thus be developed and fixed by the 
efficient use of a high frequency heating field. 
30 Even if the resonator is not tuned, the fixing 
process may still be carried out. but at a 
lower efficiency. 

Attention is directed to the fact that the use 
of 4-nitrodiphcnyl and 2-naphthylaminc is 
35 subject to Carcinogenic Substances Regu- 
lations 1967. 

WHAT WE CLAIM IS:— 
I. An electrophotographic printing pro- 
cess, comprising the steps of forming a toner 
40 image on a substiate with a wner comprising 
a pigment, a thermoplastic binder and a 
substance having a dielearic Joss foctor 
substantially higher than that of the pigment 
and binder and which substattce when niohen 



acls as a solvent for the binder, and 45 
subjecting the toner image to a high 
frequency eleciric field ro melt (he substance 
whereby to dissolve the binder to enable the 
binder to bind the pigmcm to a substrate. 

2. A process according to claim 1. wherein 50 
the step of subjecting the toner image to the 
high frequency electric field comprises the 
steps of placing the substrate carrying the 
toner image wiftin a cavity resonator which 

is tuned to resonate with the high frequency 55 
electrical field and which has a configuration 
appropriate to the shape of the substrate, and 
then energising the resonator. 

3. A process according to claim I or to 
claim Z in which the toner material has a 60 
particle size ranging from 0.5ju to 30/i. 

4. A process according to claim 3. in 
which the bulk of the toner material has a 
particle size substantially of 2/i. 

5. A process according to any preceding 65 
claim, in which the substance comprises 
acetanilide. 

6. A process according to any one of 
claims 1 to 4 in which the thermoplastic 
substance comprises «-naphthol. 70 

7. A process according to any one of 
claims 1 to 4 in which the thcnnoplastic 
substance comprises o-acet-toluWide. 

8. A process according to any one of 
claims 1 to 4 in which the thermoplastic 75 
substance comprises 4.mtrodiphenyl. 

9. A process according to any one of 
claims I to 4 in which the thermoplastic 
substance comprises 2-naf^ylamine. 

10. The electrophotographic printing pro- 80 
cess according to claim 1 and substantially as 
hereinbefore described. 
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